The partial translation of the above-listed publication: 

1. Japanese Unexamined Patent Application Publication No. 
' 11-134879 
Ab s t r a c t : 

PROBLEM TO BE SOLVED: To obtain a nonvolatile semiconductor 
storage device which can be optimized and which prevents an 
erroneous write operation by a method wherein a first write 
voltage is applied across a control gate and a semiconductor 
layer in a first write cycle used to write data ' l f to a memory 
cell, a second write voltage is applied in a second write cycle 
used to write data '2' and the potential difference between both 
is made nearly equal to verify voltages of the respective data. 

SOLUTION: When data 1 1 1 is written, data in a latch circuit 
LT1 is output to a bit line BL1 . A HIGH voltage Vpp for a write 
operation is applied to a control gate CGI. A voltage VM10 is 
applied to other control gates CG2 to CG8 . When the write 
operation is finished, a voltage is applied to the control gate 
CGI, and a verify read operation is started. When a voltage VL2 
becomes a HIGH level, data in the bit line BL1 is latched by 
the latch circuit LT1. Data f 2 T is written. After that, a data 
write operation and a verify operation are performed a plurality 
of numbers of times. A voltage which can be written is given 
to a memory cell which is written most quickly, and an erroneous 
write operation is prevented. 
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[#fFl*#coffiH] 
ilLTM^^ nffi (ntt3H±«Dgj8ft) cD^- 

hubB^ y -fcA'WHfflrtSE SrifjEx-* tog DT^»$ 

* a fc » » «wa«i» y- h i tfjfE^^s £ co m k mjE 
tfriE^ * y -twfflffl?— M^y 7 «e £ mm 

^ilMfcB RAICH 1 ©#*ii*«ESrEP*P L, 
HWE^-ty-fc^Wcf-* "2" &»#&if|g 2##&^ 

* A'-e. nwEwwy- h t tm^m&Mimzn 2 <o 

MEgl 1 co#£ ii^JE i ^ 2 co»# ii^.m/icom'fiM 
I*. 7 s — 9 "1" co^<y yr^WS.b^—9 "2" <D-< 

38t£¥9HfcEt§:3lEe, 

fltti^ill^ nffl (nf±3«±Oi»Sfe) <0^- 
*co 5 *>co l oSre*^3«««)»*tfc*. pTIBfc* * y 

-tr/i^w h y ^^^(dgaa$tvfc^^yir/vT Wis 

ME* * y -fe/woflaiii-y— Mc^y yr-fWJZZWM 
U ftfriE^^-y ir/MciiuEx-^;as+#K»#&£*tT 

HufErsSffi^Sti^attHtjffl^^y-lr/Kc^-^ "l" SrS 

UtTE^y-fe/Wcf— * "2" Sr*^^tf^2##oi^ 

MEM 2 co##£^mEf±mrE3l l coSt&^mjEW-h 
t\ J.oMfS^l ©Stii^«JEiB2co$#)i^mffi 
<0«tfcgWu x— * "1" co^y ^x-l'ttJEtx-* 
" 2 " ©-s y 7 r f *EE©m{fcSfcstT-T?*> 5 r i *4*« 
£ "T <5;Fff3Stt¥«#Et§£f»o 

WELTI*!*!**!,, nfit (nf±3«±c0g^ic) cDx- 
9 <D 0 *><0 1 o.S:lB«i-S«*fl«l»#*it^ril6*> * y 
-tr/waw h y ^ ^ *ti:Ef ^ * y t;w7 W t . 

Htjis^y-tr/Ko k fitmjE & fifrfE-7*— ^icjj;ct»^ 



2 

^5aw<y7r'ft5'<y77'fR*fflLfaJ: 
£*TL, 

H&E^y-fc/Wc-r*-* "2" «:«*i&irSiS2#*5&* 
HulS^^ey-fe/Kc^-^ "3" &Stiitrgl3S#ii* 
fltffS^^ey-fe/UCT 5 -^ "j" 5r»#iitf^ j 

f±. ^— 9 "1" co^<y 77-fueEtf- ^ "2" co-< 
mwsa 2 ii^mBE t % 3 co*# a^sEro^s 

ti, 7^—9 "2" <Ds<y 7 7 4WJ£.b7 i —<9 "3" co^< 

y 7 r -c ffiEcom^B&^ l < , 

f j + 1 co©t*ii^-m£Ecomtt:iltt. x— ^ " j " (Ds< 
y 77'fiEtf-^ " j + 1 " co-<y 7r4mE.<om 

so aiLTMJ^ nffi (n-»4 3£AJi©i«SiR) CO^- 
9<D 0 *,© 1 oSrlE«-f-5«ft«l»#»*. - Brte*^ ^ " 
-fe/^W h y ^^t»c»ciE»$iufc^ ; ey-lr^T^-i' 

^TOPt-SKffi^tft^at, 

tfrlE^ * y t;voa«y- hlc^y ^r-YmJESrNWP 

huIE^ y -ir/KCHuEr'— ^as+^KS^j&lEftT 
v^5*>5d>Sr-«y 77^t3'<y 7r-TSE^tilL#ai 

40 tfjEWfiS^Sj^afituE^^y-fe/KCT 1 -^ "l" 5r# 
HtFE^^-y-lr/Kc-r-^ "2" Sr*#^tfB 2*f 
KifE^tyt/HiT-^ "3" Sr»#iitf«3»tia^ 

9 /u-c\ t»E*j»y- h i ftift^ttsmzm 3 co 

IfiE^^yir/Kc:^-^ " j " Sr»#^tf^ j »f iA^ 
so ^ yur\ WEWJ»y- h t ttnE^S»*«MJc» i co 
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(3) 

3 

St&^SESrElWlPU 

strtas 2 ©*t^^.m(4iufE^ i ©str^^jEW-h 
ntimm 3 co»t ii^-mjinstjiEm 2 &^®£ew± 

t?, 5.-OH>rlS^2©*t^^-«ffii:m3W*#ii^-mjE 
comftilte, 7*-* "2" co^<y ^r-T^EEt-^-* 

sfris^j+i ( j (in- isxT<D&mm) <D9%&z-m ™ 

JEtttfjfSmj <om%^mf£U-±X\ j co^ti* 

" j " <D^.]} y r ^m^hy?—^ " j + 1 " ©^y77 

*<o 5 *><o 1 osrisig-r5«^,6<)*^mx.^rHg^^ ^ y 

StrlE^ * y -ir/K^^jffli^- htc-<y y 7 -<W,i£*mQ 
^sa^a^^y ^T'T-rs^y yr^m^mL^t 

MIE^y-iryMCT*-* "2" £«£&tr3l 2 
SfrlE^3§HfcJf P^Cjji 2 (D^&^lSJESrPMlp-rSff? 2 co 

wz&^Wsftb. m2<D'<v yr-fm^mLmypkit, 

tfjfS^^-y-tr/Hcix-^ "2" ;SH-#f-»t&£it5£ 

ifJlESS 1 co»# &^fi;EEf±Jg 1 w^JBStji^mffiVpp 

1 ^b«^^SJEM(DStC®EA Vppl fctj-JtJp 40 

u 

wesb 2 <o## ii^mfifg 2 ii^mffi vpp 

2 ^b«ti2 ! ^lgJ£EMPco£[;:lffiA V PP 2 fcttltAP 
U 

miesi 1 cotmw%&?t-m,&.b% 2 <D®M9%&z>-m,&. 
6 ] ^mftmji\zm,nwmm t mm?- h * 

tlLtifil^^ nffi (nte3^±cDi$$Stt CO^- so 



f co 5 *><0 1 oSriBtti-^m^St^x "Ttg^c^ y 
tfttE> -E- y ir/utor^fitS/E^flfifSx-^ KJfc CX&W)t! 
£{$2Pl-3Si<t^»3M^ 

HiTfS^ * y ir^coftjfl^- y y 7 4 HffiSrEMP 
U ffisZ**V±McM^-?tf+frK9Z&-£tiX 

wie&** , J±MZ7 i -? "1" £##iitflSl$t^ 

mnz*m.itmr$icm 1 <nmz&&-n,E.*mQi-zm 1 <r> 
mico-<y y 7 4m^m^W}Wt^, 

ttrlE^^-y-tr/Kd-r-^ " 1 " 

mtz¥-m-&mm\zm 2 <Dmz&*nj£*epto-rz>wi 2 <d 

W^^mmt. B2co^y yr^m^misWiWhlt. 
BusS^y-tr/WCT 1 -* "2" ^+^(e:*#ii4tu5.^ 

fiia^ 1 <DW%&&nm±m 1 ©^»*#5z s ^mjivpp 

1 frbwz&z-nmmnomcmjz*. v PP i fcttit^p 

HU IBB 2 coS# &^JIt±B 2 co^*# ii^mffi vpp 

2 d^#^i2 5 ^/EPP5PCO|S{Cl;ffiA V PP 2 fcttiSJp 
U 

HfrfEm 2 co^»# ii^^JE ttMIEB 1 <D®M9 # 5^^- 

mjBEJW±-c, Kotumm 1 coiDffl^t^mjEt^ 2 <o 
«]ffl#t^mffico^iitt, f 1 co-<y y 7 4m.S.t 
m 2 <d^» y 7 4 n&(Dn,VLmuTxhz tzmmi: 

[ff*iS7] fulS^/IA Vppl t AVpp2 fiB&^LV^ 

^izm±mmm&. iv PP i xhz>z.b&¥fmt-fz>mx 
m 5 x»± 6 lE^co^ffistt^^friEti^e. 

jpttji-tt, tiit'tim 1 xt/s 2 co^ $ 

tflf5BlSU ? B2CO ; ?'$-^/l'^CO^m^filll& 
^U^r t5r^|!ci:-t-5if*:3ll , 2, 5Xf±6|2«co 

i o ] mriamJE a vppi RUb v PP 2 co-^/i 
<i: t>-*tt, milS^-r-^corslffi^tS^TcomJE-e 

4rWSL-C*^$tu, nflt ( n (4 3 W-hco gfttft) cof 
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5 

yir/i-^W h y y nicies £ ft fcy^yi? /wtw 
*iatf»i ©»w»w, iiwa*j»y- h t mmtfuemw 

ffnE/^y-fe/Kcix-^ "2" «r»tj&tf*2©}|IIH 
MESS 1 ©»# ii#.flSJBE t ^ 2 ©## ji^-SEEcomfeS 

in** 1 2 1 ¥*wi±K«mnM t 1> 

SrfWfL-OWMfcSJ'U n{t (nli3H±©liS) <Dy* 
-fi<D 5 *>© 1 oS:IEft-t-5m*ft»#«*.^rt6*^ * 

y -tr/i^w h y y ^^iciaa^^fc^ * y t/ur iw 
* 5 fc * . MEfMtpy*- h t awa^NHWi t © m xcms. 

WEKfitlEtb^t&teftufEy y t;Hcf-^ "l" 

*iatf» i ©»ra»c, mmw?- Yhwrn^m^mf^ 

HulB^^ey -tr/Mc-^-y "2" Sr§^3itrB2©^ra 

IMBUE 2 ©*^^^«JEEi4Hfrias i ©##a^«E£t± 
■e, j^mejisi 2 

©S&^f4, x-y "1" eoBlffi»*OlHW«)*TRtt 
"2" ©■Mt^*©*K«*TRttO«ttS66Jl 

[§»5fciJSl3] WIS##a*«Ett, WIBJBi©## 

1-5tf*« 1M12 E«©^#38tt¥3M£Et&i£e. 

1 4 ] MEJft 1 1 

*-c»#ii*«EPpano«jciwnE«ffiAVppi fcttttip 

U s ME#2©*nJOTMri&*mffiVpp2 (4, ftJEBl© 
[M*^ i 5 ] ME** YcomML 

SE-fb $ * 5 i & tc i 19 Rjg $ tu 5 r. t t -r 5 ft* 
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* 1 TbW 1 4 E*©JF»*tt¥J*flE|E«*1». 
[3§IS©i£*IHfttjl|l!] 
[0 0 0 1] 

»ji^tBfc^l**tt**flEE«SS« (EE PROM) 
#^9, #lc, *E«^1i&fc*»*tii¥i*#: 

e«»*k:hi-5. 

[0 0 0 2] 

jo ^{fclEtS^itt© 1 Ot LTNANDt^SE E P RO 
M;Wi3g$*VCV>£>. rONANDt/VfEEPROM 

is, ^©y^y-tr/i-wy-*, Kw^^wssrst 

t^VFETMO S«3tt $tu-CV5. 

[0003] 12114 (a) (b) tt^^ii-t/VT M© 
1 o© N A N D i? ^ft<D¥-mm k ^ffilalKllI fo 5 „ 
01 5 ( a ) \±m 14 ( a ) (C^i" 1 5 a — 1 5 a 
20 »ofc«frffil2IT-fot?, Hi 5 (b) l±m 14 (a) {C^ 
tl5b-15 blSHc»ofcWfBBlT?*)*. 

[0004] ^^^-BtSt-fk^ 7 2 -effl^ixfc plv-ila 

yl« (XlipS^i/i') 7i»c»i, ^SSt© NANDt 

^.5 ^ * y t/vr w £ lit 5 . z.(dw 

iC*3^T, lOONANDt/Hi, 8 <@©^« * y -fe/HM 

i ~m s &mmm $ ^ ixr ^ 5, «-^^y-tr 

Mzm^X, gl-/- h 7 4 (7 4i , 7 4 2 -7 4 
8 ) «S«7 1 icy- h|fe^7 3 ZfrVXBl&ZtlX 

v^5o mbw^^yir/vray— KKvtLto 

[00 0 5] NANDt;W KW y— ^fliltu 
M 1 ©IKy- h 7 4 9 . 7 6 9 BlX^W, 2 ©S^^- h 
7 4 10 s 7 6 1 oi!*s^:^i■bi^Tv^2> 0 #Bi©51^y-h 

7 4 9 , 7 69 Jfctf* 2 <D»*W— h 7 4 10 , 7 6 10 f4 
y y ir/v©^®y- h 7 4 (7 4i - 7 4J)., Mff 
y-F76 (7 61 -7 6 8 ) tR^C»J«$ir5. ^<C 
*5, mi©5M^-b 7 4 9 . 7 69 Stfl2 0My 
-h7 4 10 , 7 BiotttfeK, m^toffi&VUfrX' 1 
40 JlBi2»e*s*iiSB«5S*u-CV' k S. ^^ffM^n-fc 
*RttCVDSMfc«7 7»d«tt)S*5^ :(Di(ct> h 
i^7 8*S|ai9$n5o NANDt/WOa^y- H 7 6 
1 , 7 6 2 -7 6 8 (CGi , CG 2 •••CG 8 ) tt, 7 
-Kii^ l«y-h7.4 9 , 7 6g W7 4 10> 
7 6io (SGi , SG 2 ) »4-?rn-etutT^(S]ICiae$ 

[0 0 0 6] Ell 6(4, iEMCNANDt/i'?;-?' K 

y y ^^(ci2?ij Lfcy * y -tr/vr ©^wiHisssr.^ u 

TV^. r©^J»wioV>-C, y — ^^l4CTx.(4*6 4*©t' 
so y hi^tetc: mm. h^LT7^^7A 
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-i?A-©fffl»^-h,&tfJgl, Sg 2 ©iHK^*- Mi, fl* 

m (.m i oa*y- io t y-*« cm 2 ©an^- 
h) oi»©My- hro^-iss^/t^-v 1 ©^ 

SrlNAND^n yy\ 1 -y ^ t Pf^i 0 1 

^-^liMM2 5 6/^h (2 5 6 X 8) i<O^^U 
t/u^?)M$^5, 1^— ^#©^y-fc/WilIf£|*] io 
B*fc»#&*#fT*>i'L*. 1 y^»±W;Lfi2 0 4 8 
^-f h (2 0 4 8 x 8) <@c?^-=ey ir/l^ 
5« 1 T'n 5/^^-(D^*y-t/Ki:{5iriD^^*$tu 

[0 0 0 7] NANDlEEPROMOtffttWillft 

o^y-trA^&jiucfrS. iitR$Kfc^^y-fe/i-cD$ij 

»y- hfc»±#jE'$ftfc^#ii^«BEVpp (=2 0 Vi 
«) fcPPAPU ^©^aK^^yt/KOlWftiy— h*jJ: 
tfH 1 h lc»±«f>M«ffi (=10 VSft) £EP 20 

APU fcTy^iRfcH:?*— ^fcJSDTOV ( "0" 
*•) XHtfM«(t ( "1" ^TOPi-?,o r© 

"o" ©t#a**i±, a«^*y-fe^©»j»^— 
[0008] f f ~***tt, -fuy^^-^m^mmz. 

h> M^-hSrOViU plj^x/uxotniSSfc 
#WE£nfc#?-JE«fcVppE ( 2 0 V®S) ^^PAPi-^o 
ite&tfib&V^n y ;7 ©ftj^- K Mcfc 
VppE Zmni-Zo ZflKX t)lit§yn yy-©;*^ 

[0 0 0 9] x-^<OSE^ttlLS)^tt, V-ybm&Zf}) 

y-fe^osypy— h$ro v, -ttuet^oD^^y-fe/Kofty 

^*5^^ey-lr^Hc##^*tufc^-^^ "0" (/.-^y 
■fc/u©@HpSVth> 0 ) fc bff * ^ y -tr/Wi^te&S 
*, t'y hiSSfi^y ^^-^■&^o^ > "i" 

^■y-t:/KDBaffi:vth<o) ^b^^H/wityLt 

[0 0 10] tCW, EEPROMO*:*JWtSr3im so 



a 

t5ffe©loiLT> H@©-fe/Me3ffi:El±©flH8fc 
HSltS*5#fiMElt-fe^^e>*fC^5. 01714. ? 

^ y -t/Kc 4 ^><D&%^%m*wfeirz> z. t \z x v , 

4 fit©?*— * 5rlEtg-r -5 ^ -=e y ir /wmWWE 
t. 4o<D9%&Z>-W:M (.4U^i^7 : —Sr "0" , 
"1" > "2" , "3" ) ©B8^Sr^L-CV^5c ?-9 

"o" iiifiidottltisii:-?, 

x— * "1" li^i^Lfio. 5VH0. 8V©ia© 
WHSESt^ LTV N 3o x — ^ "2" fiM;t»il. 5V;S>b 

1. 8V©W©WttSr^TL, 7*-* "3" f±, #J;ttf 

2. 5Vi»b2. 8 VOlHI©«H([=S:^rL"Cl/^5. ^^y 
-^©WJPt*- He, K^itiL-^JEVCG 2 R5rW 
U y^E-y-fe-^ -f5^ -t%fr\££ 
9, **))±/\'<D7 ! —#1fi "0" , 1" ©Vv-fft/^/K 

"2" , "3" ©Vvi"*U&»fr*a-T?#5. JfcV^'R* 
ttlL , SffiVCG3 R, VCG 1 Ri&enAPi-5i tT*. / 
*yt/KDf-^^ "0" 75M "3" ©V»i*;h,A»J&»aS5fe 
^«|(±iSix5 0 K^ttJLfl;jEVCG 1 R, VCG2 
R, VCG3RIJ, Wilfi-t-ft-eaxOV, IV, 2Vt 
mjEVCGlV, VCG2 V> VCG3V»±^< 

y 7r-f«BESrlW»y- hid WAP LT^^- y -&/w©^ffi 
SritliU -r-^^+^Stiiiixfc^^Sr^^y^ 
"t-^o wttb^y ^r-YSJEVCG 1 V, VCG2V, 
VCG3VB. Mitf-tix^O. 5V, 1..5V, 
2. 5Vi:$tb2. 0 
[0011] 

l&m&MfcVZo t-TSSa] EI 1 7 (C/t% 

*a*B*fc«*.tf "1" % "2" , "3" Sr»*3itp. 
M^Lfi^^a^;^ IEEE Journal of Solid-state Circuit 
s, vol. 31, no. 11, 1996, pp. 1575-1582©fEftt?»±, 9gT. 
y=-# "1" &»£&A,*:1&, x-* "2" Sr«#ii 
3k ^tc. ^-^ "3" SrS^^tf. ^©*-&, S^ii 
*©»fcfW»y— hf-TOPl-smjEVpp^, 

9 "1" ©s#^t, ^-^ "2" ©*#a*i, x 

"3" ©»^ii^T-Isim&{ci-5i:, Mffi«E©ia 
v^ii ( "2" . "3" ) ©»tii*k:B*iiaasA»*»9» 

*#ii^-^tf— KdSjg< ^5t>©©> ^-^ "2" v 

"3" ©#grii^-t?Vpp=Sr»< Lftfat, 
ii<^5SE> eilxtf-r— ^ "2" Sr»tiity^^y.^e 
yir/^5*^©»ir^^"'^V^T-7 :f -^ "3" (C^tii 

r-v^>^t:^©)Ki?:^©tfbo#^«t 9 , 

[0 0 12] ^©^B^(i v ±fB^fflSr«*-r5fc^tc/<c 
$tT,fet©t?fet); ^r©@^i:-r?.i:^5li, x-^© 
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[0 0 13] 

[«HSr»*-t«*:»«)¥il!] r ©3P^ ©^»fgtt#3l 

-&A<aW h y ^^t-iaa^ftfc^y-tr/vxw t, 

hjc<j; 7T^«E*rBP*PU MIS;* y -fc/HctWEf* 
-^^4-^*#ji*tbT^5^5^Sr-<y ^r-Yi-S 
-<y 7TWK^thlL#©t$:^L, flftKMK£lb¥Jll:tt 
milE^^-y-tr^^x-^ "1" £*#&tfjgi»tii^ 

* ^-c-, miEffl^^- h t Mm*m#mm\zm i © 

*#fc*«EE*RHlPU li&iE> y -fc/Mn-T*— * "2" 
1 ©*f &^«JEi^2©§#j£^1£flE©«&MtiU 

"1" OD^t y 77^tJItf- * "2" ©^y77 
[0 0 14] d©*!PI©*»»te¥*fMBtt»ilW:, 
ft, ntfl (nl±3£li:0|||:) ©f- 9<0 0 *>© 1 o 

&B«i-am««)»s**.T'r«fcj>< * y -fevvaw h y * 

mjESrfWJDU milE^^y-t/KCHyfB^-^^+^-t-* 
^iiSftT^sa^^&^y 7r-Yi-?)-<y 7y^& 

fd^-* "1" fc»£i&tfJ|Sl»£i&*lJvf if! 

em»$»- h t ttie¥%*jimicji! 1 ©*#&^mflE£ 

MQL, WIS^^y-fe/HCx-^ "2" £«#&tf3i?2 

fc»2©»tii*.«BESrEPA0L, MiEJg 2 
JEf±flWESgl©##ii*-«EW±-e. J.oj!tJiE3S 1 ©* 40 
* IS 2 <DW * &^mflE©mtegti, f - * 

"1" ©'<!J7 7'f«EJ:f-^ "2" ©^1/77^1 

[0015] do?g0^©^igtt^friaisss{i> ^ 

ft, Mitt ( n f± 3 JEUi© g ©f-^©5*>©lo 

^fstti-sm^ftS^m^iig&y^y^/^-v h y * 

h i fflfE^£ft:« t ©MfcWEfcSHlQi-* Mitt so 



$ZW)^®b, tfJffi^ ^ y ir/vco^J'#y- Md^y 77^ 
SECTOR U tffE**y'*/vtetWB^— *#+5W:» 

tii^ft-c^sa^^&^y ^r-f-fs^y ^r^se* 

fcf— * "1" Sr»£i&tfj|Sl»#i&*lM' W 
EWJ»y- h t Mt^mWtKVm 1 ©t*ii*tES: 
TOOL, fltifa^ y ir/Wc-r— * "2" Sr##&ir3l2 

tcfg2©Stj£^SJ££TOl)U miSB^ ^ y -fe/HCx- 

* "3" *##&tr#3»#i&*lM*'/u-e. WGIMff 

L, ftjfS^^y t/Ucf-i' "j" &S#&trfg j 

j ©S#ii^mjBE£TOPU itfrlB^l ©##i2^fiLEi 
^2©§#&*«£E©«{£Mfi, <f—9 "1" ©^y- 
TWrnEt-r-^ "2" (O^-V 7 7 

©mte^»±, x-* "2" ©-<y ^T-^m/itx-^ 
-3" w<y yT4W£<z>9M.mm<$v<. sfiis^i 

( j fin- 1E*T©£»») ©»#^mffii:m j + 1 
<0##ii*«E©iWS36tt, "j" ©^y 77-f 

«jEt-9*-^ "j +1" w<y 7 7 -rtSE<o^amK:i& 

[0016] dOjRWW'PlfSSttiNMttBttaglttt. ^ 
ft, njtt ( n tt 3 W±© i 8S$C) CO^— ^£05*>«lO 

SriEtti-t-amjKW****.^**^* y -fc/vaw h y ^ 

# ii^ftrv^ ^<y 77'ft5'<y 7r-f0E^- 

tci7^-^ "1" Sr**atpfEl»$a**-f ^/u-c. w 

EfW»y- h t WIE^*#:JiW^* 1 

TOOL, StffS^^-yir/KC'T 1 '-^ "2" 5r*#iitf^2 

fc£2<o»#&*mjES:aianu Miay * y -fe/ncf- 

* "3" £»#i2>irlS3$t-iA^lM*/UT\ «trfB«g« 
j ©»#5i*«ESrPniPL, HlJiB^2©S#ii^aEEtt 

mrESBio«#ii*«Eet±.-c, J-ofiiBm 1 ©*#a 

*«EiJB2 0#*a*«E©«ffiSltt, -x-* "1" 
C<!i77-{^Ei7-^ "2" ©^<y 7t4W&.<VW, 
HLmUTXfr K> , lMfE^3©*^ii^aflEttH$FiE^2© 

3©»#^^JE©H-(4^tt, x-t? "2" ©^y77 



f# filial 1-1 34879 



11 

9 , BUfElfl j + 1 ( j ten-lJyTOiSSgc) ©## 

##&^sffii:sgj + 1 (D^&z>.mj£<Dmi±mt, ? 
[ooi7] ~<D&w<DTW%&¥mm£&mm-i. ¥• 

nil ( n fi 3 J£>LtcD co-T 1 '— ^cD 5 *><D 1 o 

SrlEftf BTt6//> * D ±a>#t bVt 

OW««BES:M1B'7*— ^tetfci:-caE»*-&5fcft» HfrffB 

^Sb#ffc£, BtilB^^-y-fe/KOfW^— MC^y 77-f 
«E«rSMniU mrtE^^y-fer/K^BfrtB^-^^+^l-S 
t-ii^HT^S^g^Sr^y 77-TtS^y ^y-fe^. 
ItlLfftiSrtU MfS^ * V ± Mzf—* "1" 
*i&tfflll»#&*1M'*/i'-c % fift£RMK£Sb#»l::.fc 

JESrTOP-rS^l <D#tii^-»if^i:, SlKO^y 77^ 
m%-misW}ftb&, mifS^^y-tr/Kc-r-^ "i" ^5+ 

t*-* "2" *»*iatf»2#*ii^-r^yv-e, ^ih 

SFf 2 cD*#&^mjE§rEWjg-rsm2 2: , 

*20'<y77'('tt*fflLtfftt, SfiiE^ =e y -tr/wc 

f*-# "2" *s+»fc»*ii*ix5*T?|ft9igLffl\ 
WEJBlO##ii*«EEttjBl©«D)!l!*#ii^«flEVpp 
1 *»6«#ii*«Ea«n«)«Jc«JEAVppl fctjiiJR 

V PP 2 ^e>S#ji^.«JEfnJP(0*fc®EA V PP 2 fcttti 

^-mjEwm^tt, sgi co^y 7r-r®Et^2cD-<y 

[0 0 18] ^©»W03F«t5M4iNr{WE*3gllf±, ¥ 

tu, nfiS (nfi3£(±©g») cOy"— * CO 5 h<0 1 O 
^ffie-f-5m«,W»tmxpItg^^^y ir/u^-^ h y i7 

cOHffimBE^ttifST 1 '— ^tc^DT^Wj^Hir-Sfcfc, JtrlE 

WSi, MlS^y ir/wcoftj^- Hc<<y :7y^' 
mJE£EP7JPU lfrfS> ^e- y -fe/WdWIEx— 
tii^HTi/^S^S^Sr^y ^r-Yi-S^y 77^K* 
tt5U#©i^^TL, Sffia^^-y-lr/UCT 1 -^ "1" 
fc&trJS l^a^MM" MlEMt£ft#A£ «fc 

ftriE^j»>>-*- h imria^flcSMfcjB 1 

flESrTOp-t-SMl <£>*#ii^SHt^ Jg 1 <o-<y yy-f 
^ttJLg&^tSr, StJfB^^-yir/KCT 1 '--^ "1" 7)*+ 
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*r—9 "2" 2»#&*iM'*/i'T?, MIS 

m 2 ©##j&*.«ESrEPAPf 2 ©e#i£^»f£i , 

^2co-iy 7 r ^K^tBL»f^t^ s fjia^^-y-tr/wc 

x-* "2" #+#K«#ii$ft-5£-e&«Ja!UTl,\ 
fulEIB 1 ©St&^SEttgS 1 W^D»IS#ji^®EVpp 
1 i>b*#ii*«ffiPP*P©S^«ffiAVppl *:»7tfAP 

V PP 2 i^»#ii*«EPp*PO«fc«ffiAVpp2 fctT* 
io JSnu ffllEJB2©|DJ!ll»#ji^«E»±flfrEJBl©iD»B* 
#ii*«ffi£A±T?, 5.oKrfE*104P!lJ!B»#3a*«£Ei: 

IB 2 ii*ttE©*it36r±, I ic<y77^ 
mffi t us 2 <d^< y 7 r mi£<Dm{ZMUTx*ib 5, 

[0 0 19] fifffEmjEA Vppl iAV PP 2 HBS«fUl\ 

JEAVppl T?fe5o 
[0 0 2 0] *SnESBlSt5*2©WJB»#5i*«EP|]*I 

mrtctt, -tix-ettss 1 StF^ 2 coy 5 -/<,>w*;asTOn£ 

[0 0 2 1] ft&ESJEA Vppl StfA V PP 2 <7?/>^< t 
i b> WIBKfit^fft^fiBMlE^ y ±Mzt*-* 

" 1 " ^s^i^tf^ 1 vmm\£. mmpm^'- btmm 

¥*flE*M»cjBi©»#ia*«£E*Sl*OU MfB^^E-y 
■feyWc^-y "2" Sr«#iitr»2 0j(!IIIHc, MfSffilP 

h t im*m&mm\z.fis 2 <d§#^«jee£top 

mrfBMlcO##3i^-ttJEi:^2©S#ai^Sffi©m 
feH(±, x-^ "1" <OBSftt^co^K«)^TPfifttiT f 
"2" 0(8Ma^©3eiW<j3icTBl«©*{tStlctt«S[ 

U\ 

40 [0 0 2 2] r ©»^©^»38tt*3WiWBtt3S«f±, * 
*K nffl (n(4 3«±c0g^fc) cOt^-^ CO 5 ^cO 1 O 

^Wciae^Hfc^^ey-fe/wTu-i'i:, tuia^ * y -t/v 

OKffi«JE^Wia-r-^^l£;C-C|g«j^-57t*, mils 

^li)#©:tSr*U HfflE^ffi^»i#Sl4Hf)IS^ * y -fe/b 
{c^-^ "l" £1l#iAtfJillcD»M(^ fftlSW^ 1 - 

so fS^yir/WwT*-* "2" 4r»*jitf*2<oJHMfc % 
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ft4TRIif-# "2" Qlltt&ftoJtltftfeTR* 

[ 0 0 2 3 J SfjlE«t5A^-mJE«, ItilSm 1 (0* 

ii^SJEtt, «(nE*10«]»»#ii*«£EVppl *»b8 

HUE A Vppl fctfit^PU J!WBSB2©iaJH»*ii*«E 
V PP 2 ft. lWrfB*l©*tii*Jl*T«Eif4aiScU-C-t 

So 

[0 0 2 4] 

t;Hyt*mi • Stii^-HSSco— ^B5r^U. 1212 
tt, **W©^»fe*/*igS:3*U 1213 fi. *&W<0 

[0 0 2 5] H2tC*5VT, ^ * D -fe/WT l"f 1 ttHI^ 

[0 0 2 6] Ify mnW»EI6 2ttr<03BW©±BlB5i: 

=e y -fe-yvr u--Y l ^©laiiiT 1 — ©S^iZ^ ^< y 7 r 
4 RTf&*m l,mft*?T 5 fc ft K f -y hi»<S:ftiJffl)-rSo 
fcfc, ify MftM«PBK2fl, yc^V^^r^ 
IMffBIB8 t ^t>tc-<y y r 4Wt*mi,^®&m$.1r 

[0 0 2 7] ^7Afn- ^3f±, 7KU^y774 
(DfS-g-4r*lt-C, fa-K*hfc7 Ki^flT-**:** h 
HfciSfeO, p |>f 3-^5 ttiJIBT K W^y77 4 W 

mm® tc& it r $ *t 5 . 

[0 0 2 8] t*— *AU*'<y7r®fc6»±, ir^^7 

[0 0 2 9] [Ultt. tulS^^ey ir;V7W 1 ifufBf 
^ h»^J»0^2(DA^^«^**i" i b^Tfo^ , tr 



74 

y HBLl, B L 2lCOV^TOl#J*Sr^LXl^5o * 
NANDlEEPROMt/H la, llbfl -ttb-? 
*bl 6iH(DEEPROMir/Vt 2fl§<DiIiR^- h&%&\ 
&m£frXMf&£tlX\,^<> ^NANDSEEPROM 
t;vna N llb©-«litr-yhi»BLl, BL2I: 
«86£*U ttW±y — ^JIVsourceK«tt*tt-CV^a. 
bu IB t'-7 fiBL 1, BL 2(D-JBl:fih7V^^Q 
1, Q2Sr^LTW8«BEVcc*sflt»Six5o -ixfc h 
7^^Q1 N Q 2<Dff— hiZtiL^ti^tin^rVhU 
io Vh2as#c|&$ix5. IMBfcTi/ HftBL 1, BL2CO-S 
fih7^?Q3, Q4£*ivt*;h^LT F^y^ 

*Q3, Q4.<D^- hfcttflWS S 1 , SS2^tlf 

fS#v Pg i ; v Pg 2 #**u«xtM&*ftTv**o mTffi' 

7^7^Q 3 i Q 7 0*BEIBfctt, F7^^Qb 
(Pft^MOSFET) Sr^UTflaRflBEVcc^ 

f *5^$-ttT^5 0 1MB F?y^^Q 3 t Q 7« 
20 3%/-Ki, fulBh 7^**0 4. Q8CD8SSK/ — K 
N3tt5vMcgSKS*u, i*tb««/-m F7^ 
*Q 6 5r^UTSiffi^ttT^5o :©h7^^Q6 
©y- MCf±«*Vreset *LTV*5o huIS h 7 

y^^Q7, Q 8tt h7^^Q 9 X QlO^l 
tf-^IIOl, I 02fcg$c£;h,5o 
^^Q9, Q 1 0©y- M£f±#7A311fl{a-5§-CS L 

• [0 0 3 0] ^Eh7^*Q7 t Q 9 (Dg^gS/— K 

ictt^ y/^- *[n]S§ I l l , I l s^EK 
30 LT 1 *H*s*|fcS*t-CV^5 0 :07«y«LTl 
OMNlf4h7^^Qll, Q12, Q13Sr^ 

£*U h7^^Q 1 2<D^— httlufE h7^7^ 
Q8 i: h7^^Q 1 0 (O&ms ~ Nz&M£tiX^ 
5o WfBb9V^#Q 1 3(0^- MCf±fflr*VL2jiStt 

[0 0 3 1] mllS h 5 ^Q8tQ10 ©SSBcjSfc 

tt^fV^— ?EItt I 2 1 , I 2 2*^45 7^^11181 
40 T 2<7)— **S*ltt*iX-Ct^5o r.<0 7S/^Hl!SLT 2 (D 
MN2(j:h7^^Q14, Q15^USffi$ 

KN3fcS8K£*u h7^^Ql5^-f{: 
J±«# V L3*s*te $ tl X V n 5 « 

[0 0 3 2] WIBh^^^^Q lltQ12 

oaaUt/— K4:SS»IBfctth7>'^>Q 1 6, Q17 

htt*WE9y^iaiRLT2©tt«N2fc^Sn, fiulB 

SO tN5 0 
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[0 0 3 3] ±IB#f/ifctd:fc^T, t*y YWkUmW& 2 © 
l!)#lc:o^TtftW-r-5c t'-y h^ftJ#PlH]S§2 f±2;*:©t:' 
y hiSl (BL1« BL2) T?**$^T*J9, 
y hi&B L 1 ic^^tvfa^^-y-tr/HvIC 1 

miatm^rs s 1 «#s s 2 u tr 

[0 0 3 4] <^-*i£3>.fctiL>E]4te, ^^yir/Hvl 
C lCBE^-ttiL^-r^v^SlSr^UTVN^, B#£iJ 
t 1 RiCff-g-V reset t)SCT h7>"^?Q6^ty 
t^tl. 7 y^SSgLT 1 „ IT 2^y-tr-y h 
::©&, E«7*-*a* "3" T?*>5d»5i»Sr*tili-5fc 
B#£|J t 2RJC*SV>T. MM?— hCG 1 £2. 4 V 
t LT^*!)t/VMC 1 (Of— ^Irt'y hi^B L 1 KfS 
^.ffi-To iEttx-*^ "3" t'-y 

h&BL lroflMfcfi^ U^Vifc!}, S^v^^Q 
14, QlliStytJfcS. 77f0KLT2© 
/— K'N2li^-f U-^/V-efc^^fc. >7>v J ^<?Q 1 
6ttyi4ot^5„ ^Jt3RK, fg-i-VLl^ 

7 -y^BKLT 1©/— KN ltfSSMfi&iV 7 y^ESS 
LTlO^^ff-^^StetS. ^©i5(-LT, t' 
■y hiBL lJcft^UStbfc'f*— ^*?7y^-|aiSLT 1 
lC7-y^^ix-5o 
[0 0 3 5] B#£!l t 4R»C*5V>Ts -£MZ 

fci&Zinx^^T*— "o" xte "i" -c A 
i^tt "2" *fcf± "3" T?fc5d»Sr^m-r5fc©, fKIW 
tf-hCGltfl. 2 Vt y=^e yirA-©^— .^*5 

if y MfcB L 1 KSE^fflSix-S. ::©B^ -fc/W:: 
!Etl£;ft,-C^37 f — "2" "3" T*fe5» 

fy h^B L 1 <DnML\±^<< ^;wt^5„ CI© 
Bf£iJ t 5 RlCfcl^-C, fffVL 3z>S/^ W</V£/j: 

5i, h7yfx^Qi 5^yf5„ r©fc©, 7-y 

f@KLT2©/- KN 2asgHft£*K 7yf@KLT 
2tfS5fc£;}V fc'y HBL 1 ©7 f — -?^ s 7 yflUKL 
T2t7 y 

[00 3 6] ^^-y ir^W-IE1S$tvTV^x — 

"o" TT-fc^^S^^^tHi-Sfc©, ©J^v*— he 

G 1 £0 Vt LT^^yt^f-^iit'y hiftB L 1 
l-^-ti}£;ft3o i©^F, B$£iJ t 6 RICff-^-VL 1 d^s 
■< U^ut^ti^b, 77f@J§LTll:f-^ii57y 
f$li5„ C©J: 5 ictsr t lei 9 , ^ ^ y -t^©-^ 
9 LT 1 , LT 2fcSE^ttJ$H5o 

[0 0 3 7] ±lB©J:51w» t'-y h^tCiS^til^ttfcT 1 ' 
— y-©l^</W;iJ&CT7 y^HSSLT 1 , LT2©7-y 

LT1, LT2IC7y^$n5„ ^ ixfe 7 y ^[s]g§L T 
1, LT2©-« (V2, VI) KftiMHftK^ y^£*t 
5.7— y- ft, m4\c^-tx pt^y-t/Wf—ftf 
"1" ©^8- ( "L" . "H" ) (fiU "L" fin- 
U"</K "H" li^-Y U"<^) , "2" ©#-£- 
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( "H" , "L" ) . "3" ( "H" , 

"H" ) . "0" ©*-& ( "L" „ "L" ) fcftSo 
[0 0 3 8] <f-^ft^>I5ll ^-^©»f 
&^©7n— h£^U E16f±, t«^-f^/ 
^—hfc^U E17fi, S*ji*SE©iS^BISr^L 

1\ x-* "1" ^^tL5y^y-tr/v^+^tc# 

"1" ©^y yr4m?>-iiiLfrftfrtiZ> (ST1~ST 
io 3) „ ^v>t, x— * "2" ^tjiSHSy^y-feA- 
^+77i-S^ii*tv5*T*-r-^ "2" ©*ti2^ S 
Xl^r—V "2" ©-<y 7 7-l'K^mL.^flt?tU'5 (ST 
4~ST6) «, JftftKl. 7—^ "3" 
-ty ir^^+^-fc^t^^n-S^T^-^ "3" ©*t 

so t f-i!' "3" ©^^r-rf^tULr^ 

5 (ST 7~ ST 9) „ 

[0 0 3 9] H8Sr#BRUT»ti&*ft^oVNT»W 

f-, ^Kte^tT*53g$*uS. Bf)iE7y^[H]S§LT 

ATJ^ixS, r.ixb7 y^lslKLT 1 , LT2©-ffiO 
m& (VI, V2) ^-^ "0" Sr^^iitp^g- 
(Stii^il^) T'fi ( "H" , "H" ) , 7*-f 
"1" £$#&tf«^- ( "L" , "H" ) < y=-^ 
"2" S:S^^tP»a- ( "H" , "L" ) , 7^-^ 
"3" SrSt^tf^a- ( "L" , "L" ) -Cfe^o 
[0 0 4 0] EAT, ^©y^y-fcA-MC 

y -ir/HvlC 1 ©ra{imjBE#*te[2l 3 tc^i-J; 5 T*fc5, 
<7 f -i? "1" ##i2,^.>5 l cT, ^Jt p l^fc^T, 
y=-^ "l" ©##5i^-^tTfc'tU'5o r©B3\ 7yf=-[El 
SSLT 1 (Fyr— & 1$ t* >y K«B L 1 \Ctiit)^tl6 0 ffl'$> 
y-FCGl ICIlSt 5i^©KflJEVpp*5fn*P$^ 
flii©^^— hCG2. CG3-CG8l;«VM10 

dovst) d s fPAD$tb5 0 mns.vppcommM.w- 

ii^ffl©SEV P pfi, ft^©S^ii^-»f^lc*5^T, ft 
40 t##^^i-v>y: ; ey-fe>'K o3=!9, ftt.i$<*#ii 
^tb5>y:^y-lr/u^+^7 ;J -^ "l" 
ffiVppi *#^^-r^y: ; ey-fe/V'tS#ii^ 

id< ^y=^-y-fe^#fti-^©i4, b^^^mitmmm 

i5tf^o<A^ffe5, ^©mmVppl (40iJ^i«16V 

[004 1] &rMtp2 Kis^T, SfllE^EVppi |;J; 
S«ti£^#t-T-t-3 i . t p 3 (Cfc^T, fflffltf 
- hCG 1 [zm.S.0. 4V$rWLt'<y7 7'fi^tH 
U&M^-r^o t p 4(C*3l/^T, 'fg^•VL2^y^^ 

so u-^/n;^^,- tt'iiJ, try M^ro^-^^ir^T.^ 
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JEO. 4 Vi 0H< ^ot^Si^ F7^^Q1 

KLT2^-ffiOSBEV2iW U^/V-efcafcft* 
>\ h7V^?Q 1 3ttmjf2{I#VL 2tfSW u^/P 
t?fc5fc«)*>i:*5o LfciSoT, 7 7«LT1 
<0/- KN 1 h?>"J**Q 1 1. Ql 2, Q 

1 3&ftLT&i&£tlZ1tlt>, 9 s^ElggLT KO— S8 
©*EVlfW u^/viftSo 3. (Oct 5^-, 

[00 4 2] Sfc, *#a*as*+#<Z>»£\ 5 ^0 

«ffiVppt4H7-©J: 5CA Vppl ToitJp^HSo 
* "l" S#a^, XV "r'^^r^lif-^ 

■fe/v*s*8KS*u59 yfBBLT 1 (OmflEV 1 as^T'> 

[0043] »#a*mff v P p^«B*E»#tt*s* 

ft, x-* "1" ■©■«raWStt«BcAVppl ifc 
£ c LfrfoT, H3t*tJ:5ft0. 4V<^Sfffilff 
^*Sr#5fcftK:r±, A Vppl Sr^ffllftJcte 0 . 4V(c 
•ttxtf J;v\, 3WRfc*4, flF#ii*mEVppKWR«flM4 
SS*fflU$<OT ;4X&hZ><DX\ AVppl f4 
o. 2 Vte-*-*tffJ:v\, 0;£*9, S#J(0*ta^T*f4V 
ppf4l6V. 2#@<OS#a^-et4l 6. 2V, 3f I 
f4l6. 4Vt WSBffiVppl ^0. 2V-To#lE-r 

[0 0 4 4] <f*-* "2 M »#a*>5l#IR#'7 tf -# 
"2" <0##ii**stTto*u5« f-* "2" £S#afr 
t #(0#t5i^miEVpp(0^ffl:Vpp2 (H7#B) 

f4. miisvppi fcjt^-c "i" -<y^r-r^t "2 w ^ 
y 7r^^sj»y- hmjE Ky77^ftff) <o^ 
jfemm^Ei 3 tcfcita-r— * "i w comi&m&ftftco 

*TR«(03S-Cfc* 1*. 2V (g|3<0V 1 2tcffiS) tc 
Vpp2 =Vppl + V 1 2 

■efcixffct^o Lfc^oT, Vppl ^16 vco#^ v 
PP 2 Htl 7. 2 Vfc-*-*Uf«fcV\ «BEVpp2'tt*t>jS< 

»#a**t*^ j ey*/^*+»^ f — * "2" K:##as 

tb5m£ET*fo6 0 ^<0 4 5*-Vpp2 SrVppl +V12C 

o*9*t>a<#*a**b«-^ j ey-fe>utt, *«j(o»# 

[0 0 4 5] ^i, Vp P 2 5: Vppl + V 1 2*81 (V PP 2 

<v P pi + vi2) ioRj£L-ct>j:i\ -<o#-g\ mt 



(10) 

ttS:lRl±-e#5o Vp P 2 £ Vppl +V 1 2 <£«9 

* "2" Sr»#atff4r<o^^ey-fe/^s % 
"2" J:0t>»v^«k:»*a*ix, »#a;wF 

[0 04 6] me \Z7jkir^-f * xfm^m LXWlWir 
B#£»Jt pSlc^T, * "2" OftiiW 5 

mztiiJj&tiZo wmr— hcg i tcf4».#a*-«£Ev 

io ppdSgpjP^tLSo *bG>fH»y— hCG2, CG3-CG 
8l:ttVMlO (10V8S) *sfpjp$ttS 0 WSUtp 

6tC^oVNT, *£a^7^T$*K t p 7iC$5V> 

IB^-hCGlKl. 6 v<o^y 

ap**u, ^y ? r-r. BE*aL3S«Bii**ixs. ««8tp8 

BLl^-^iSt^Sti; 7!/f0BLT2C7i/ 

[0 0 4 7] -T*to*>, *£a^+#T*fc9, tf^h 
. iB L 1 (Otgffc&s^y ^7 T ^flaEl. 6V«tt)J9;<fto 
20 T^S^, h7^^Q14»yt5 e 

. h 7 ^v^^ Q 1 5 (4mj|Big^V L 3 frs^ U^tfc 
SfcS^^iftSo Ufc^oT, 7s/f-HlKLT2 0/ 
— KN2d«r.ixb h7^^Q 14, Ql 5Sr^LT 
tgWZtlZtctb, 9 i/^lHlKLT 2cO-^comEV 2 f4 

-fr, iiap»#a**4L*v^ 0 sfc, »#a**^F+»© 

V2f4n~u-</VT*fc'9, i«IP»#a*dSfi 1 toix 

iian»*a*ftt, *#a^mffivppt4iH7co e j:5 
tcAv PP 2 ro*jn-r3 Q t 5 -* "2 M <o*^a^, a 

30 "2" (D-<V -7i"<terf—$ "2" 

o^»9, 9*— ^ "2" Sr»#atr^*y-fe/^*ssBfe 
yfHISLT 2(0«EEV 2*S^T^-< 
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